In the literature of cancer research considerable attention has been given to the duration of the latent period of tumour formation. In the present paper we have brought together, without regard to any theoretical considerations, some instances-drawn both from the literature and from some recent experiments-of the rapid production of tumours by chemical agents.
Some earlier observations on the latent period of tumour production (a) Sarcoma: Maisin and Coolen8 obtained a rapidly growing sarcoma in a rat 25 days after one subcutaneous injection of 3:4-benzpyrene (1 mg. in lard).
Valade"3 found "un petit sarcome peritracheal" on the 25th day in a rat which had received 5 intratracheal injections, each of 0.2 mg., of methylcholanthrene in arachis oil.
Dr. L. D. Parsons at the Royal Cancer Hospital induced a sarcoma in a mouse in 22 days during which 11 subcutaneous injections of 0.25 cc. of 0.4 per cent sodium-1:2:5:6-dibenzanthracene-9:10-endo-a4-succinate in saline were given (unpublished observations).
(b) Papilloma and Epithelioma of Skin: Maisin and Liegeois' observed the first papillomas of the skin in 30 days in mice to which 3:4-benzpyrene (1 per cent in benzene) was applied twice weekly, while the 69th day was the first upon which "le cancer pouvait etre diagnostique avec une certitude complete."
In our own experiments' a papilloma was obtained in 31 days in one of a series of mice to which methylcholanthrene (0.3 per cent in benzene) was applied.
Apparently the shortest recorded time in which a malignant tumour of the skin of the mouse has been produced is 8 weeks days, see above). Other potent carcinogenic compounds have since been obtained, but hitherto no compound has been found in which the latent period is distinctly shorter than in the case of methylcholanthrene.
Recent observations have shown that positions 5, 9, and 10 of the 1 :2-benzanthracene molecule are favourable positions of substitution for the development of carcinogenic properties and that substituents in two favourable positions reinforce one another in this respect (for references see 4) . These results suggested the examination of 9:10-dimethyl-l :2-benzanthracene (I). This hydrocarbon, and also the 5:9:10-trimethyl compound (II), were synthesised by a convenient method by W. E. Bachmann and J. M. Chemerdal and when applied to the skin of mice in the usual way (0.3 per cent in benzene) gave tumours which in 6 of the animals had appeared by the 35th day. Hence, the early appearance of these tumours cannot be ascribed to an abnormal susceptibility of an individual mouse. (Fig.  1.) fig. 2 . the centre of each a n t h r e n e, 3:4-circle marks the day of death of one mouse, reckoned benzpyrene, and from the beginning of the experiment. The vertical 1:2:5:6-dbenzanlines represent the period of growth of a tumour, from the day when it was first observed to the death of the thracene, but not mouse.
of 1 :2:5:6-dibenzacridine or 3:4-benzphenanthrene; some non-carcinogenic hydrocarbons produce this effect, but to a much less extent than do the four most potent carcinogens named above.
Another series of 20 mice was treated in the usual way with 5:9:1 0-trimethyl-1:2:benzanthracene (II) in which a methyl group is present at all three of the positions which are associated with considerable carcinogenic activity in the mono-alkyl benzanthracenes. This compound also caused a rapid production of multiple papillomas and considerable epilation. The first tumour was noted on the 31st day. After 55 days 5 of the 14 surviving mice bore tumours of which there were 23 in all. Many of the tumours subsequently regressed, however, so that the final result of the experiment, shown in Fig 2, was that only 5 mice bore tumours when they died, and none of these was malignant. Hence the introduction of a methyl group into position 5 of the molecule of 9:1 0-dimethyl-1:2-benzanthracene appears to have an adverse effect on carcinogenic activity. But the experiment will be repeated, as the early death of these mice may have been due to some accidental factor.
Tumours of connective tissue
Subcutaneous injections of 9:10-dimethyl-1 :2-benzanthracene have been made in 4 series of 10 mice each, which received respectively 10 mg., 5 than any which has been observed here after the injection of a large number of other compounds; in one of these mice a well-developed epithelioma without any sarcomatous growth was found on the 116th day over the site of injection.* One of the mice which had received 4 doses of 1 mg. in 106 days has produced a spindle-and polymorphous-celled tumour, and others still living bear tumours.t Shear has published"2 similar results; injection subcutaneously of 1 mg. in lard produced severe ulceration; tumours were obtained after 4 months in 2 out of an initial number of 20 mice. In another series the dose * A similar observation was recorded in the first publication describing tumours induced by subcutaneous injection of hydrocarbons.8 t A spindle-celled tumour of considerable size was present in one of these mice dead on the 126th day. (Note added 10/25/38.) was reduced to 0.1 mg; there was much less ulceration and tumours had developed in 6 mice at the end of 4 months.
Various degrees of round-celled infiltration of the liver are extremely common in mice. A peculiar form of this condition has been found in some of the mice treated with 9:10-dimethyl-1:2-benzanthracene both by application to the skin or by injection subcutem; this will be the subject of further investigation. Discussion Some writers have assigned great importance to the duration of the period required for the production of cancer by chemical agents. Thus Gye7 says, "First of all it must be made dear that the mode of action of a tumour virus is different from the action of carcinogenic agents. The virus acts promptly . . . with a filterable tumour like the Rous sarcoma No. 1 or the Imperial Cancer Research Fund's strain of endothelioma known as Mill Hill No. 2, tumour formation begins in a week or less after inoculation . . . When a tumour is started with the most active of carcinogenic agents-with benzpyrene for example-the story is quite different. In the first place, the time interval between application of the chemical substance and the appearance of a tumour is, even in the most sensitive animals, a matter of months." Cramer' emphasises that "All carcinogenic agents have this in common: that they induce cancer only after a lapse of time occupying a considerable fraction of the normal span of life characteristic for each species:'" (italics in the original).
The views of these and other writers, compared with the data collected above, suggest that the whole subject requires much further enquiry. The difference between the shortest periods of induction of tumours produced respectively by a chemical agent, or by a virus, appears hardly great enough to support any fundamental distinction. The results recorded by Parsons"' recently, showing that the lymph glands of sarcoma-bearing mice may acquire in only 5 days neoplastic characters which seem not to be due to metastasis, should also be considered in this connection.
Summary
Data are given (a) on the carcinogenic action of 9:1 0-dimethyland 5:9:1 0-trimethyl-1 :2-benzanthracene; and (b) on the duration of the latent period of tumour production by these and other compounds.
FIGS. 3 and 4-. Mice after application of 9:10-dimethyl-1:2-benzanthracene to skin twice weekly. Day 75. Fig. 3 (Above). Multiple papillomata. Fig. 4 (Below). Large area of epilation.
